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mk&mmmmijm, ^mm^mmmm^mmmT, % 10-90 

Mm%, 30-70 M%o 

mmmo 

<»##>3b«t/, #sit#j», ^mmi^m, #r«m 
^ 7, h i&LBh«T». ^.zmm^m^ ^mmi^m^ nmm 

^m^Mumm^m^r, % 10-90 m&%, 30-70 m% 0 

^^^Wm##WM, ^nT^tlilUT^M^o FeCl 2 , FeQ 3 , 
OCNO^, CrCl 3 , NaNOs. Cs(N0 3 }>, SKM),),, CoCNO^, CoCl 2 , CdCNQOz, 
Mg(N0 3 )2. CuCCHsCOO^, CuCNO^, MCNO,),, Mn(N0 3 >2> MnCl 2 , PbNO,, RuCl 3 , 
I1CI4, MNOsh, ScCl 3 , ScCNOjV H 2 PtCl6, RhCl 3 , TbCNO,),, P^NO^ DyCNO^, 
Sm(N0 3 )3, GaCNO^, GbCNO^, Yb(N0 3 )3, NbCl 5 , Z1CI4, ZitNO^, KNO,, 
IiNO,, HAsO,, PdCNO^, Eu(N0 3 )2. NdCNQ^, NiCI 3 , CeCNO,),, CsNO,, EitNO,),, 
BaCN0 3 )2, LaCNCbV Agd, CH 3 CH(OH)COOAg-, AgNOs, TTNQ,, YCNO^. 
PbCN0 3 )2, HoCNO,),, BiCN0 3 )3 0 ^ffiXt^^f#te^JM^mfJc^^lJ^fP 5 
% 0.01-50 0.1-10 a%o 

Vtmmm^— 7 T ? ? > M»iJ: MKKOL BL, bc, BO, BB 
^^M^«IJ, tt^WJfiJ: ZONYLFSN, FSO, -*-7d> S _ 
141, 145, ^B^-f *H7TV>? F-141, 144, ***#J: 7* — *? 

* * h F— 200, F251, 7* 1 * >ZDJM: * - ? 1 > DS-401, 402, * U — 
FC-170, 176 ^l«|#IftSWJ„ -tbTOtt 
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mmm, mtmmm> wezm, =mmmm. zMmm~mm^ 
m, mmmm, &mm, mmm, mmtun, mm, mwsm, 
^zMT~mwm> mrwrn, nam mtzm, mmzjm, mtt, 
mm, wr=m, jmmm* wmmm, mm, mmmm, mtmn^m 

mm* 

ftMmmtikjmm, m±&i$%mmw#Y, m^immmfrm 
mm* mmmm, wm> mm-^mzs-n, mm, jmzjmmMfr 
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ELM 

immn.m el m*±w el m, &mm&, mm^^mmmm 
\>x el m^mm, 1 mll cm 1 m%mn 2 mxzsm , nvwrnxm 1 
«Lt, mmrns, si 1 we LMtffim»JM»o 

^EftjEL/I*. fMlK«WW*. TOMSPTM; ^»SMW^7t 

^^«ELM6tj#*4. mmwrtm. 

(WtM) 

gfc!8efif£^> ff l-f^-», nfcMlz^L 

ffi«¥*£»tm jfiwN#&¥s&^ mmmm, 

WiifAL Zn, Be^Tb> Eu, Ity^±^«, SB^SW^~^> 

mmm^m, mzMssm. m&m^wm, mm/&&i. 
(m$m~) »m mmn$m> mmft%m> mmmmm, 
xtTyt *fmw, Mimmm* ^zmmm, wmmom* msm 

s»d& swawi-^ «^ mu, mig 
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igffl> mm, & mm* mm> mm, mm> mm, mm. 
mmmm> mmmmm, mmtimo 

ji^w, «?wpHfis*«Bwr i to. mm. ±, wm, miwmw?tm& 

& (MgAg#) . (A lLi, AICa, AlMg^O . £M$$o 
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mi, e LMx^^fI4fc»W^W^M^±^ (Bp, ^ffl^ft«P 
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ftMm&ettomm. im-mmmmm, g, b#bi«m 

m^m^^jmm±Mm^mmm^ ikr. g. b=&. 
g, B=w, ^m««^^m, *fR> g, B^Hr-^mimmmM 

b, m^-mmmmmmmm, mn, mm^&mm^m, mb, 

#JELtG# 0 
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ot, m$&m 2 wxmm 1 # el jummkism, mm s aw 

»i«»^h^^rm^. ^pffl s (b) ffmk, fflsmmmmsmmmm 

mm, mm±m%. si mm 
m, mmm 89 si mm9m$m. si ;tfij»fto 

m^mm, mmmmmmmR si mmaommmmm, w&m 1 # 

2 2 # el TtMmffi;, mmm 9 mmm* m 2 ft el 
tu#, $n^9 (b) fjw;, mmmmMMmmimmmmmiMkmtm 

mmmmLo m, m±m.9imm^m, mmm 99 mzmm 

mmm, mmM:\±mt^mm^m^fytmM^±wjrm^mMmmjm^ 
aim 

$n^l9 (c) j^, j#J^M£, 
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$m 9 <d) m&, ffimzM, urn immftmtfcmmjmftm 
mm 2 ftfrmm 3 ft el 7&ttftWD&*fc *^gs 10 sBrWE . # 3 ^ el 

7t#, tisfc, M 10(a) Jft*. 106 ±, 102 

m, mms&am* wmm&m 101 ^5fc 
3®fr s^BiTto mm, tarn lowm*, mm^m^m, &w^mjtwmi& 

®3d^^^Mij-^o wm, tarn io(d)^ 

Mo mmmMmmw. 101 Mssx^fffl^n. m& 

H 3 # EL 7C# 0 

mm, mjmmmm^mwmmtit* 

i^Mm^mmtmmmnimmmj^mm el mm el 

m:d* m^Mmmmmm$fr±Mmm^m^ i«« 

^mzm&m* ^%mmmmm^±3mmmmj:m, &m®m. 

tmmmx^ Mmrrtmmm^Mmmmmf±mm%m, jm&mA 
^±^*4«, ^^^s*^^WH±^^ el mmmmm 
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^Msmm±o mmuT, i&ki, mmm, «, mm 

^Bi^fitD^^. M^TD?, bp, ^F&&Mifm±, mm&miELm±M 
mm i wmH&m. 

mm, wm^mmmmm^mmmMm,%immB&m, mm 
w^^mM-mmmmmmm^m^mi^mmmk^m el m-, 
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#!|A-1— 1 

^rmmm^MMmmmimm el mm^tm. 



ST-K03) 



6 mam 



CW> ffl MF-160E) 



126 MM.® 
12 

58.5 mm* 



±, 150-ct^t io wmwm, mum. mum, mmomwm 
rtmrnmsMmmim, wmm, m^mr («c365nm) , ^70mw/cm 2 

mm, tmik, mmsmm*. ymmm% ur , ^mm, &mm 
m>, mmm% io° utf, jm^ummmmmmmLm^mmmm 

(ELM^«A-1) 



^Z»« CT + > Oft) MLotJc81127) 


70 %; 




*%^mc&m mytgmrw cm w 


30*1 


m 


^rSM6 (Aldrich.Chem.Co ffl) 


1S J 


m 


1, 2-=MZ& mjEit^M') 


3367" 


mm 



tt5b 24 urn fulfil, 162um£5^J$S^]TO$Jtt$±, ffi$g& 
Y (ZPP-1850: (W) fJ) > MlumjH, ft 110 
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°CTfl90#fe £U5QmJ, ^TTOtmS^mdm^36Sanm» JBWl 

£ i30"CT>l«^ 10 ^rro^rij^^^o 
»«^WJil«A-L i50iCTf«&ta 10 # 

iooa mm^mmmmoim, mmm, mwmw& 365nm), u 70mw/cm 2 
wmgw so no mj^mmmmi^ 4 y m » 1 70 u m m. 

mm, mmmm^, &mmmimwm%m±, ±wmm a, 4) 

ZMrJflm / WtZJffimm (ffiffc PEDOT/PSS, Baytron PTP AI 

4083. >M**tt) , ioo°ct#k«, ^rro m^±^mmmim^mm 
^jioooa^pedoto wmmmft&£ffimi±&EL jmim. A-io mm, 
mwmtm, 5 no m el m^mmmmam^m^u, msase, mm 
5 a, mm, nff2oooAc miromm±nsA\mm%mkmR, mmm, 
mm&t&to 

MA-l-2 

&T#&mtmm&jm a-i mmmmmmmmm^4\ j&mm 
2000A m*mmmm>h M&miA-i-i-mmvLM*, mm&mt* 
fijA-1-3 

P£T^i^PEDOT£h m&m a-\ -1 —mm. el x#, m^m& 

ffjA-1-4 

i&T^T^PEDOT^b #$!j3tEL7C#, mm&%. 

ffljA—1— 5 

MtEL7C#, 

(^fIMlJM^«A-2) 
7feffi«»l^«(J C^j^ik ($0 f!jST--K03) 2 M# 

($0 $d mf-i6oe) 0.001 msB 
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vmrmem* mm a-i-3 4>wwiaELM^» 0 
m^^tmm^m- • • c »j a-i -3 mmmm el ms^^d 




rro mm^±M^Mmmm±, JWWfri, sox:Tfli30##, 

iX««if»^#^^«^ lOOnm ft 3 fcgbtJg. 

* no %W_h^p Alii Mt»ttlii» #PJS^tt« 

W^gPWW 3 EL 7U#o 
^ijB-l— 2 



#IJB-1-1 -#flJf£EL7C#o 

m no wm±M MLi ^mmmtmrnmrn, nmM^mm,^ 
mmmmm 3 el tc# 0 
fijB-1-3 

mmmm, mmmmB-i-i mmmmmiM^mmm^m^m, mm 

20nmo JlTfCfW («c365nm) , ^ 70mW/cm 2 MfflM, MM 

50 #, rro %«W^^^^m^JM^^^TS^MIfo 

peg4ooda) miiW5mm%^\m^ cn^mmt^ cw> t&?***T im) 

xmmTWm («c365nm) , l^70mW/cm 2 &<jMg^:Mm*t50#, imtY 

mmikMwmvc, %$m&02vm, looummmmmm, wm, ^»rro 

^aibifc&T, -ffifflntS^e, WijB-l-l 4^j£ffl6^tfe. 

SB^X^^JtWfe (^200pm^ 200umim MAlLi^fe, 
150nmHff, 0MEL7G#= 

# rro «f n±B MLi ^«#^«h*»^f 

mmmmm 3 el td^. 

MB— 1—4 

^^Wi^MLl:, ffi3te^W*. ^WJB-l-1 TOSm^fefBfltfW 

imm, i5o°ct, Tmfca 10 mmm, mmmmL, mtmmw 

MM±, ffiWfflfc, lU200um^, 200um mm, m^WJ ($H£365nm) , 
l^70mW/an 2 Wjm Mit50#js, #ITO^ff!tW^;0.15tim ftjj&o 

mmmiwi^m&wiiB-i-i ^mnvLmm^m, ft^rroji 
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loonmmmmmizL msmm* 

fitfffll EL Mmkm^MmtmM±, («c 365nm) , ^ 70mW/cm 2 

m, nm&mr w& 365nm) , \>x 70mw/cm 2 mm. wmm, wmtm 

J$±ni%M, (M200umi». 200umfiJPB, if^AlLi^, Jgfifc 15Qom JTO 
0, «EL7C#o 

^WW#-feEL7ti# 0 
f!lB— 1-5 

&7^mbh:. ^^W'J B-i-i *Temm&, n&m 
ELmm^w., wjb-i-4 *^&imEL mm%?fiffih $M&mB-i 

-4 -#»EL 7C#, #?(JM»«^6<]^WW3 EL 70ft. 

&77&BI»ff 50A K^tefStt^t, K#l«iJ B-l-1 -#ffclffc EL 7C#, 
W^RM EL 3 fig&feffl*. 
fllB— 2— 2 

i$77§&aiw 3000A mmmmmth ^mmiB-i-i -mmvLyt 

ffijB-2-3 

i^T^w^s^»h, ij B-i -l -mm el tc#, 

MB-2-4 

P^T^gPEDOT, W^ftM!»h. B-l-1 -#»EL 

7C#, «W#I'JELM6t}3fe^tt« 0 
f!lC-l-l 
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mummm^m c^m^^k cm $!Ist-kq3) 

CW) f'J MF-160E) 



JItMW (»c365iim) , \>X 70mW/cm 2 ^Jd^M 
MOMi^T 50 #ffl|IJW, ffl^Ai!!^ (IW^ W> M (CA-Z) 

mm& io° btf. )mwmmmmmmmmmmm!mmm 





70 




1 Sf s'fjf 




30 m«# 


1, 1, 2HEi| 


663 MM® 



1.26 

12 SSffr 
58.5 
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mrsomm. 

^wmmmmm ioonm ^mm* 



#!lC-l-2 

20nm imm* mm, mt 5mm mMMxmmmm, mimm cmz 365nm) , 

U 70 mW/cm 2 WM&W 50 ^»^^^AMffl»« rW#ft 
tiBtftfK (PEDOT: nm±ffl) , Hm 5mm M^6tJ»J^^#««o 
m^msO'CmPft, »30^, ^5mm0^^ffl^^^5Omii^^: 
?±AIo «±^»»iJC-l-l #^80°CT«, :£W»t 

^ lOQnm Mmm o 

jm±{m±Mtm, £ffimLAn&&, Mj&soonmmf&m, «eltc 

MC— 1— 3 

#, ^5mm TO^M^^W, K«^7KW(^365nm), ^ 70mW/cm 2 

§!), PEG400DA) »5M%3I»J (^E^fef^^ «n a R £ 

1173) WfMWtt, ^5mmH^§P^K 
VcMm* fa^M, mm7m#5 ($HSc365nm) U*70mW/cm 2 mgJK$j-50 

#, ^^©WJIIMS, N0«^5mmH^^^^«So «±£®i& 
«iJC~l-l~2^m 80°CT^S, #^±gP«, ^BMAlIi^, 

^5oonmj?fiM, «eltc#, mm, mm^mio 

ffijD-1-1 
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%{mmmmmm c^m^ (W> $ijst-ko3) 



(W) f'J MF-160E) 
lN£fc^ 



126 mm® 

12 MM.® 

58.5 fffft 



^) 

f&PEDOT/PSS, m$h& Baylron PTPAI4083. ^M^;^±) jgMbh, ^Ij^j 
2:1. 1:2 fifefj®^, #^^iM»»D-2. 3„ 

^0.0324gFeCl 3 ^¥^20g^Wi$^, ^0.157giJ^»4g^«D-l M 
^#HJ»»»D-4 0 

^»D-4^, ffl0.0483g5g^| (H) H7K^^Fea 3 ^, Ktt 
D-4ffil^J, ^»«D-5o 

^^D-4 4 1 , ffl0.056g5i»(n)6 7K^WFeCl 3 ^K $«nD-4 



— ¥3£ 66.67 SM-fft 



^fj^^T. ^S^Ommol^^l^T^W^Pft^, ^-78°CT, 
^4 3 ^P22ml(35nmiol)1.6MiETSIMBm^ > ~78t:T»l W.M, 
4.9ml (35 mBfrO JEB^I, ^-78°CT» 1 'W, W&MMlT 
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mW, &-78°CT, [r] 22ml(35nimol)lETSSB:)£ 
mWs, -78°CT»£ 1 <W« ^f, fRj^^P^mlCSSmmol^.eMIEB^, 

^e-78°ct»^ i <h&t, me^mt» i -w. ^jc^T»P7jc>e, mwmzs 
mm. mmm&ffiB, mmi nmEsmm^m, mm 9.5 g (95 

%> 9, 9--e^- 0 

)|#2.0g(6.0mmol)9, 9-ZlB». 0.02g(0J2mmol)IC«*: (HI) »££9ml 

B£D &$ffi$J, 'MM 2.4g(92%)2 3 7-z:^-9, 9-~fi 



^Mi^TF, #2.0g(4.0mmol)2,7--^-9, 9-~BS^#$?i£40ml 
fllSWt, ^T, ^4 I »5.3ml(8.4mmol)1.6MlET»IB^te > 
O'CTWlW. ^^iP^OmlClOnmo^-^ft^^, 4, 5, 5- 

m^m-i, 3, 2-z»ii^ c^* o'ct^im nte&m 

-M (4, 4, 5, 5-HfS-l, 3, 2-Z^^i^-2-^) -9, 9-ZlB^o 



fe^BM'HMT, f«]18ml ::: PB¥*4 , ^?0.53g2,7-^ (4, 4, 5, 5-0^ 
m-h 3, 2-zm»^-2-S) -9, 9-ZLEma, ft 0.45g2,7-Zl^-9, 9 
-~B»> ^0 0.02gK C^CT®£) IE, #1^4^ A 27ml 2M#Wfe7jC$g?& 

ioo°C"F»» 48 /Wo mpmm?^. Jf#3&»^«@# 

12mm ^»W/£ffl^i£Kj rro g^^KStj^^^H^hS, 

±TO$t»W^«D-K 2. 3, 4, 5. 6M$M° W&E 150°C^^fc 

D-K 2, 3. 4, 5. 6 7&$ftjJ&, ftmM&fcmr 365nm) ^ 5000mJ 

l«« »±f OTIMf»±^« D-7, J« lOOnm ftffiHK. 

mm, m no mmmmmam^JM^m, mma o.5nmiiK isonm is. 
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mmmMmmflm, mm n ?j^m-$mm° n^m^ 
nrm$»> m^j^M^mmom} d-2. d-3, ^mmmm^ 



%.Mk^ (cd/A) 



^«D-l 



0.62 



1.44 



1.33 



0.70 



0.35 



1.46 



1.05 
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i£ 8J1 =8 



-1 



B Ka) 



rsjssj xxxraw vmz ixxzrcoi sssra wwa 



) 

3' 



2 

-1 
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47 
41 

42 
46 



1 




3 




4 




m 10 



« • 



1 x 10 4 



1 X103 



' * * » m m 




*M5">& D-0 
°- 2 

D-3,0-4, 
D-5.D-6 



® 11 



6 



